I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Delirium is a disturbance of consciousness, cognition, attention, and perception. These symptoms usually have an acute onset and a transient fluctuation along the day.\[[@ref1]\]

Hyperactive delirium which is a state of great agitation has often been described as the most common subtype observed in clinical practice and can Wbe misdiagnosed as psychotic disorder or an agitated dementia. Hypoactive delirium occurs frequently but has a bad prognosis because of lack of recognition by clinicians.\[[@ref2]\]

Previous studies reported an incidence of delirium in Intensive Care Unit (ICU) between 11% and 87%.\[[@ref3][@ref4]\] The risk of delirium is particularly high in elderly people, those with preexisting cognitive impairments,\[[@ref5][@ref6]\] terminal illnesses,\[[@ref7]\] patients undergoing major surgery,\[[@ref8]\] and those who are admitted to an ICU.\[[@ref10][@ref11][@ref12]\] Comorbidities, severity of illness, drugs and tobacco withdrawal, ICU conditions, and several treatments are common risk factors for delirium in ICU.\[[@ref5][@ref9][@ref10][@ref11][@ref12]\]

Delirium can result in bad outcome including prolonged mechanical ventilation, longer ICU and hospital length of stay (LOS), higher mortality, long-term cognitive impairment,\[[@ref13][@ref14][@ref15]\] and higher cost of care.\[[@ref16]\]

We believe that incidence and risk factors for delirium may be different in a Tunisian ICU given the type of patients less frequently alcoholic because of religious beliefs; additionally, COPD, known as a risk factor for delirium, represents \>30% of admissions in our unit. Our practices may also be different from those observed in other ICUs since we do not use a protocol of sedation and we do not allow visits in the patient\'s bedside. This study aimed to determine the incidence, risk factors, and impact on outcome of delirium in a medical ICU.

P[ATIENTS]{.smallcaps} {#sec1-2}
======================

We conducted a prospective and observational study in the medical ICU of a teaching hospital. Admissions are received from the emergency department and medical wards with an average of 350 admissions per year. Visits are possible through a corridor that overlooks the bedrooms' windows.

All consecutive patients admitted to the ICU between May 2012 and April 2013 were included in the study if they aged \>18 years and had an ICU stay of \>24 h. Patients with a not to resuscitate decision, who had a cardiac arrest or had a history of dementia or psychosis, were excluded from the study because of the difficulty to assess delirium in this group.

Patients' consent was not warranted given the observational nature of the study.

Methods {#sec2-1}
-------

Patients eligible for the study were evaluated in the morning from Monday to Saturday until discharge by the medical staff to detect delirium using the Confusion Assessment Method (CAM)-ICU.\[[@ref3]\]

We started the process of evaluation by assessing the sedation level via the Riker Agitation-Sedation Scale (SAS). It is an instrument simple to use; the score varies from 1 to 7: level (1) refers to a patient who cannot respond to voice or physical stimulation and (7) to a combative violent patient. Every patient was daily evaluated until his/her SAS score is ≥4, so he/she can be assessed for delirium using the CAM-ICU.

According to the CAM-ICU, patients had a diagnosis of delirium when an acute onset of mental status change and inattention were accompanied by either disorganized thinking or an altered level of consciousness.

To define the duration of delirium, we daily calculated the Delirium Detection Score (DDS) daily in delirious patients; this score evaluates 5 items: agitation, anxiety, hallucination, orientation, and paroxysmal sweating.\[[@ref17]\]

A patient still has delirium if his/her DDS level is ≥ 8.

### Data collection {#sec2-2}

Risk factors associated with delirium were documented and subdevised into predisposing factors present before ICU admission and precipitating factors occurring during critical illness and which are changeable by preventive or therapeutic intervention.

The information collected at the time of enrollment included patient demographics, comorbidities, smoking status, alcohol, admission diagnosis, Simplified Acute Physiology Score II (SAPSII), laboratory investigations, treatments, duration of mechanical ventilation, ICU LOS, and mortality.

### Statistical analysis {#sec2-3}

The statistical analyses were performed using SPSS 18.0 (Chicago, IL, USA). The descriptive data are presented as the number and percentage for categorical data and mean ± standard deviation and median (25--75 percentiles interquartile ranges, IQR) for continuous data according to their distribution. The cohort study is divided into two groups: ever delirium and never delirium. Chi-square test and Fisher\'s exact probability test were used to detect the difference between groups in the univariate analysis, as appropriate.

The risk factors were analyzed using binary logistic regression. Any variables which had *P* \< 0.20 after the univariable risk regression and all other potential variables associated with the occurrence of delirium were included for the multivariable risk regression. The level of significance was set at *P* \< 0.05.

R[ESULTS]{.smallcaps} {#sec1-3}
---------------------

In a 12-month period, 336 patients were admitted in our ICU and 206 patients were included in the study \[[Figure 1](#F1){ref-type="fig"}\].

![The flow diagram of patients in the study](IJCCM-22-144-g001){#F1}

Reasons for exclusion were age \<18 years (*n* = 14), postcardiac arrest (*n* = 26), LOS \< 24 h (*n* = 66), decision of not to resuscitate (*n* = 18), and dementia or psychosis (*n* = 6).

Patients' baseline characteristics are presented in [Table 1](#T1){ref-type="table"}. The incidence of delirium was 19% and the mean DDS score was 10 ± 2. Delirium was mixed in 12%, hyperactive in 44%, and hypoactive in 44%. The median onset of delirium was 8 days (IQR 3--13) with a median duration of 3 days (IQR 2--4). Delirious patients were significantly older (71 ± 9 vs. 61 ± 17 years; *P* \< 0.001), had higher SAPS II score (38 ± 15 vs. 30 ± 15; *P* \< 0.007), higher incidence of hypertension (56% vs. 38%; *P* = 0.032), and COPD (72% vs. 23%; *P* \< 0.001).

###### 

Baseline characteristics of patients with and without delirium

![](IJCCM-22-144-g002)

Respiratory failure was found more frequently in patients who developed delirium (77% vs. 58%; *P* = 0.025).

Metabolic disorders such as respiratory acidosis (46% vs. 17%; *P* \< 0.01) and chronic hypercapnia (72% vs. 23%; *P* \< 0.0001) were significantly higher in delirium group. However, hyponatremia (14% vs. 0%; *P* = 0.009) and metabolic acidosis were more frequently found in nondelirious patients \[[Table 2](#T2){ref-type="table"}\].

###### 

Univariate analysis of metabolic risk factors in delirious and nondelirious subjects

![](IJCCM-22-144-g003)

Patients who received a continuous infusion of midazolam (79% vs. 35%, *P* \< 0.001), analgesics (79% vs. 35%, *P* \< 0.001), steroids (41% vs. 22%, *P* = 0.015), and vasopressor support (49% vs. 22%, *P* = 0.01) were higher in the delirium group \[[Table 2](#T2){ref-type="table"}\].

In multivariate risk regression analysis, age (odds ratio \[OR\] = 4.1, 95% confidence interval \[CI\]: 1.39--12.21; *P* = 0.01), hypertension (OR = 3.3, 95% CI: 1.31--8.13; *P* = 0.011), COPD (OR = 3.5, 95% CI: 1.47--8.59; *P* = 0.005), steroids (OR = 2.8, 95% CI: 1.05--7.28; *P* = 0.038), and sedation (OR = 5.4, 95% CI: 2.08--13.90; *P* \< 0.0001) were independent risk factors for delirium \[[Table 3](#T3){ref-type="table"}\].

###### 

Multivariable analysis of risk factors related to delirium

![](IJCCM-22-144-g004)

Impact of delirium {#sec2-4}
------------------

Delirium was associated with high incidence of unintentional removal of catheters (39% vs. 9%; *P* \< 0.0001), endotracheal tubes (18% vs. 1%; *P* \< 0.0001), and urinary catheters (28% vs. 2%; *P* \< 0.0001) \[[Table 4](#T4){ref-type="table"}\].

###### 

Clinical outcomes, complications and mortality

![](IJCCM-22-144-g005)

Delirious patients had significantly longer median ventilation days (10 \[6--20\] vs. 2 \[0--7\]; *P* \< 0.0001) and ICU LOS (21.5 \[10.5--32.5\] vs. 8 \[5--13\]; *P* \< 0.0001). Mortality was similar between the two groups (16% vs. 15%; *P* = 0.9) \[[Table 4](#T4){ref-type="table"}\].

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

The overall incidence of delirium in our study was 19%. Delirium was associated with longer LOS in ICU and longer duration of mechanical ventilation. We did not find a relationship between delirium and mortality. In multivariate risk regression analysis, age, hypertension, COPD, corticosteroids, and sedation were independent risk factors for delirium.

In the present study, the incidence of delirium is in the range reported in the literature.\[[@ref3][@ref4][@ref18][@ref19][@ref20]\] However, a higher incidence was found in many other studies which can be explained by differences in definitions, type of ICU population (medical or surgical), severity of illness, and diagnosis tool used.\[[@ref21][@ref22][@ref23][@ref24]\]

In addition, we did not assess delirium at night, and some patients with hypoactive delirium may not be detected in our study because of the difficulty of diagnosis in ventilated patients. Finally, we excluded patients with decision of not to resuscitate.

The mean DDS score was 10 ± 2, and 60% of patients developed delirium in the 2^nd^ week. This delay in onset of delirium compared to other studies, in which delay is between 1 and 5 days,\[[@ref10][@ref18]\] may be related to the high percentage of patients ventilated and deeply sedated during the 1^st^ days. The mean duration of delirium was 3 ± 1 days, which matched previous findings.\[[@ref10][@ref18][@ref21]\]

In this study, hyperactive and hypoactive delirium occurred with the same frequency (44%), of which mixed subtype was the least common. This distribution is different in the literature with a higher frequency of mixed subtype.\[[@ref25][@ref26]\]

Five risk factors for delirium were identified in our study: the use of steroids and sedation, presence of COPD, hypertension, and age. According to many studies, age is not a predictor of delirium.\[[@ref27][@ref28]\] However, Pandharipande *et al*. found that the probability of delirium increases dramatically after 65 years.\[[@ref11]\] In our study, age increased by 4-fold the risk of delirium although our patients have no known history of dementia. This can be explained by the vulnerability of old patients to metabolic disturbances and hypoxemia in addition to psychological stress in an intensive care environment.

COPD was an important risk factor for delirium in our patients (OR = 3.5, 95% CI: 1.479--8.595; *P* = 0.005). Similar findings were reported by Shi *et al*.\[[@ref29]\] and Aldemir *et al*.\[[@ref12]\] These patients are particularly exposed to psychological disturbances caused by hypoxemia, hypercapnia, and tobacco withdrawal. Furthermore, patients with COPD are frequently treated with corticosteroids (25%), which is itself a risk factor for delirium in our study.

Hypertension was also found to be a risk factor for delirium in our study, which is consistent with the results of Dubois *et al*. and Ouimet *et al*.\[[@ref9][@ref10]\]

Hypertension can be associated with a decline in cognitive performance. In fact, the vascular damage exposes hypertensive patients to cerebral hypoperfusion and cerebral hypoxia and makes them at higher risk for delirium when hospitalized in the ICU.\[[@ref30][@ref31]\]

Two other alterable risk factors detected in our study are the use of steroids and sedative drugs mainly benzodiazepine and morphine analgesics. The use of sedation increased by 5-fold the risk of delirium. The absence of sedation protocol can explain this result but sedation, especially benzodiazepine, was implicated in delirium several times. In a study including trauma and postoperative patients, midazolam, the most used in sedation for our patients, increased by 2--3 folds the risk of delirium;\[[@ref32]\] therefore, many studies were conducted to find an alternative for midazolam. Dexmedetomidine seemed to be the most attractive choice. The MENDS trial showed a superiority of dexmedetomidine compared to lorazepam in ventilated patients with more delirium-free days and best sedation target achievement.\[[@ref33]\]

The increased risk of delirium linked to the use of corticosteroids in our study may be surprising since the pathophysiology of delirium includes a cerebral inflammation as a response to insult, but such complication has been reported several times especially in older persons.\[[@ref34][@ref35][@ref36]\] Agitation correlated to steroids is well known and the reasons remain unidentified; furthermore, no study found a dose relationship.

Like many other reports, we did not find an impact of delirium on ICU survival.\[[@ref23][@ref37][@ref38][@ref39]\] A relationship between delirium and long-term mortality is not excluded. Mortality may be influenced by duration of delirium as reported by Shehabi *et al*. This result was not searched in the present study.\[[@ref40]\]

We found an association between LOS and delirium. A meta-analysis including 28 studies reported an ICU LOS significantly longer in patients with delirium (standardized mean difference = 1.38, 95% CI: 0.99--1.77; *P* \< 0.001).\[[@ref41]\]

In our study, mechanical ventilation was extended by 8 days in delirious patients. Our results are comparable to those of Lat *et al*.\[[@ref38]\] and Salluh *et al*.;\[[@ref41]\] the latter found a mean duration of mechanical ventilation of 1.79 days longer in patients with delirium.

Side effects were significantly higher in the delirium group. This result was confirmed by Jaber *et al*.\[[@ref37]\]

We must highlight several limitations of our research. First, it is a single ICU study. Second, delirium was not assessed at night and we may have missed some cases of delirium. Doses of sedatives and steroids were not recorded, so we cannot determine a dose relationship and whether the absence of protocol is a factor of sedative overuse. Finally, we did not assess long-term outcome to detect persistent cognitive impairment.

The association between delirium and poor outcome is clear. Future studies should focus on therapeutic options in addition to a strategy of early detection of brain dysfunction. We should also evaluate the effect of prevention on the incidence of delirium.

C[ONCLUSION]{.smallcaps} {#sec1-5}
========================

In the present study, we found an incidence of delirium in ICU among ventilated and nonventilated patients of 19%. Age, SAPS, hypertension, COPD, and use of sedation and corticosteroids are important risk factors for delirium. Delirium resulted in longer ICU stay, prolonged mechanical ventilation, and exposed our patients to adverse events. Mortality in the ICU was unchanged by delirium.
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